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T E S T O S T E R O N E  C O N C E N T R A T I O N  IN  B L O O D  S E R U M  O F  B U F F A L O  B U L L S  D U R I N G  24 
H O U R S  IN  W I N T E R  A N D  S U M M E R  S E A S O N S *
CO NCENTRAÇÕES D E TESTOSTERONA NO  SORO SANG Ü ÍNEO  D E BÚFALOS  
D U RAN TE 24 HORAS, NO  INVERNO E  NO  VERÃO
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SUMMARY
Testosterone concentration was measured by radioimmunoassay in 30 samples of blood scrum obtained five times at each 6 
hour’s interval during 24 hours from 6 Jaffarabadi x Mediterranean buffalo bulls. Blood samplings were carried out twice, 
respectively, in one day of summer and one day of winter season. Testosterone concentration ranged from 0.10 to 1.36 ng/ml 
in the winter day and from 0.10 to 2.54 ng/ml in the summer day. Maximum values were obtained at 6:00 p.m. (0.52) in sum­
mer and 0.82 ng/ml in winter, then abrupt drops occurred, first at 12 m. (0.37) in summer and 0.21 in winter, and the second 
one at 24 p.m. (0.17) in summer and 0.49 ng/ml in winter. In summer, higher serum testosterone levels were observed during 
the day.
UNITERMS: Testosterone: Serum; Buffaloes
I N T R O D U C T I O N  A N D  L I T E R A T U R E
Females have been known to have a cyclic release o f  repro­
ductive horm ones depending on the phase o f reproduction of 
an individual. In recent years, rhythmic secretion o f a num ­
b er o f  h o rm o n e s  has b een  d e m o n s tra te d  in th e  m a le , 
although a few species differences have also been identified. 
Circadian rhythm has been docum ented for plasm a testos­
terone levels in men, monkeys, laboratory anim als, stallions, 
rams and bulls.
There is not much inform ation on buffalo bulls concerning 
the episodic release o f testosterone, except for some papers 
from Sri Lanka and India.
PERERA et a l .5 (1979) reported that in Sri L anka testo s­
terone co n cen tra tio n  in M urrah b u ffa lo es varies du ring  
the year. A lso in that country , G U N A R A  JA SIN G A M  et 
a l .4 (1985) conduc ted  s tud ies  to  d e term in e  the 24-hour 
fluctuations in b lood serum  testosterone concen tra tion  in 
three adult bu ffa lo  bu lls , a M urrah, a Surti and a local 
breed.
In India, CH A N TARAPRA TEEP et al.2 (1981) studied the 
circadian variation o f plasm a LH and testosterone in adult 
sw am p buffa lo  bulls. A G A R W A L et a l . 1 (1983) studied 
hou rly  serum  sam ples form  fo u r 5 to 6 years o ld  adult 
M urrah buffalo bulls. Studies by DIXIT et al.3 (1985) in 15 
breeding male Murrah buffaloes showed significantly lower 
values for testosterone during w inter (0.53 ± 0.06 ng/m l) 
than during sum m er ( 1.22  ±  0.19 ng/ml).
In ava ilab le  B raz ilian  litera tu re , there is not m uch in fo r­
m ation  ab o u t te s to s te ro n e  c o n c e n tra tio n  on b u ffa lo es . 
T h e re fo re  the  o b je c tiv e s  o f  the p re se n t w ork  w ere  to 
es tab lish  data  on the serum  testo ste rone  levels in sp ec i­
m e n s  o f  J a f f a r a b a d i  x M e d ite r r a n e a n  b u f fa lo  b u lls  
reared  in th is  C oun try . F or th is pu rpose, the fo llow ing  
top ics o f  research  w ere carried : out 1) to  study 24 hour 
f lu c tu a tio n  in serum  te s to s te ro n e  lev e ls ; 2 ) to  p rov ide  
in fo rm ation  regard ing  testo ste rone  p ro files in one day of 
tw o seasons o f  the year, w in te r and sum m er and 3) to 
s tudy  the v a ria tio n  in te s to s te ro n e  p ro file s  d u rin g  the 
day and the night.
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M A T E R I A L  A M )  M E T H O D
Six Jallarabadi x M editerranean buffalo hulls. 3 to 4 years 
old. were used in this study. The hulls were reared in pad­
d o ck s  near the la b o ra to ry . T he b u lls  w ere  a p p a re n tly  
healthy and had norm al external genitalia. Jugular blood 
was collected into 10 ml V acutainer lubes, at 6 hours inter­
vals. starting at 6 a.m. up to 6. a.m. o f  the following day. 
Thus. 5 samples were collected from each animal. Sam ples 
from the six an im als w ere co llec ted  concurren tly  on the 
same clay. The study was conducted in June 30. 1991 (w in­
ter) and again  in D ecem ber 30. 1991 (sum m er). B lood 
serum was obtained follow ing 600 g refrigerated centrifu­
gation during 10 minutes at 4°C and stored at -20°C until 
assayed. Blood serum  sam ples w ere analysed  for te s to s­
terone by radioim m unoassay according to SM ITH: HAFS6 
(1973).
For statistical analysis, months were considered as two dis­
tinct seasons and the overall mean testosterone values for 
tw o seaso n s w ere co m p ared  u sing  a S tu d e n t's  “ t"  test. 
During each season, the testosterone concentration observed 
was split into two periods from 6 a.m. to 12 a.m. (day) and 
from IS p.m. to 24 p.m. (night) and the averages also com ­
pared using the S tudent's "t" test.
R E S U L T S  A N D  D I S C U S S I O N
The mean serum testosterone profiles o f the six buffalo bulls 
in Ju n e  an d  D e c e m b e r  1991 a re  sh o w n  in F ig . I. 
Testosterone concentration ranged from 0.10 to 1.36 ng/ml 
during the 24-hour sam pling period in w inter time and from 
0.10 to 2.54 ng/ml in sum m er time.
As can be seen in Tab. I, maximum values were obtained at 6
a.m. (0.52 ± 0.36 ng/ml in summer and 0.82 ± 0.49 ng/ml in 
winter), then abrupt drops occurred at 12 m. (0.37 ± 0.52 ng/ml 
in summer and 0.21 ± 0.17 in winter) and at 24 p.m. (0.17 ± 
0.19 ng/ml in summer and 0.49 ± 0.35 ng/ml in winter).
All six bulls exh ib ited  tw o w ell-defined  ep isod ic  peaks. 
Taking into consideration all the bulls together, one peak 
occurred in the m orning at 6 a.m. and a second one occurred 
in the afternoon at 6 p.m. C H A NT A R A PR A TEEP el al.2 
(1981) reported one to ten peaks w ith an average testo s­
terone concentration o f  0.1, 0.33 and 0.55 ng/ml for three 
adult swam p buffalo bulls, while AGARW AL et al. 1 (1983) 
observed three episodic peaks with an average testosterone 
varying from 0.30 to 3.50 ng/ml. Num ber o f  peaks observed 
in this study does not agree with those reported above. This 
variation may be due to differences in clim atic conditions, 
m anagem ent practices, breeds, frequency  and m ethod o f
sam pling and calculation of horm one peaks. However, the 
testosterone levels are com parable with the results of PERE- 
RA et a l.5 (1979). C H A N TA R A PR A TEEP el al.2 (P>8 ]). 
G U N A R A JA S IN G A N  et al.-* (1985) and D IX IT  et al.3 
(1985).
T he low  te s to s te ro n e  co n c en tra tio n s  in adult buffaloes 
o b se rv ed  in th is  s tudy  are in ag reem en t w ith previous 
fin d in g s by PER ERA et a l .5 (1979 ) and D IX IT  et al.3 
(1985).
In ag reem ent w ith A G A R W A L  et a l . 1 (1983). we were 
able to find sign ifican t d ifferences in serum  testosterone 
c o n c e n tra tio n  w hen assay e d  in w in te r and  in summer. 
Low er values occurred in the sam ples collected during the 
sum m er, a finding that may be due in part to the season's 
high tem peratures. The heat stress in buffaloes is further 
aggravated  by the an im al’s poor heat-d issipating  mecha­
nism  due to  few er sw eat g la n d s  p e r un it a rea  o f  skin. 
N evertheless, studies by DIXI T et al.-' (1985) showed sig­
nificantly low er values for testosterone during w inter than 
during summ er.
In this study, significantly higher blood serum testosterone 
levels were obtained during day time in summer, but not in 
w inter. A lso. G U N A R A JA SIN G A M  et a l . 1 (1985) found 
significantly higher blood serum testosterone levels during
M G l K t: t
B lood scrum  testosterone concen tration  in bulTalo bulls during  24 hours, in 
sum m er and w inter.
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day time in summ er. However, C H A N TA R A PRA TEEP et 
al.- (1981) failed to record any diurnal variation in testos­
terone secretion in local swam p buffaloes.
CONCLUSION
From these studies, it may be concluded that blood serum 
testosterone concentration in buffalo bulls varies with sea­
son and the time o f day. In spite o f not having been found 
high values, as reported in other species, an episodic release 
of testosterone has been observed.
T A B L E  1
Mean blood serum testosterone concentration (ng/ml) in buffalo 
bulls. Vale do Ribeira - SP, June-December. 1991.
SEASON
6:00 a.m. 12:00 m.
SAMPLING 
6:00 p.m. 12:00 p.m. 6:00 a.m.
Summer
Winter
al
0.52 ±0.36 
bl
0.82 ±0.49
0.37 ±0.52 
2
0.21 ±0.17
0.45 ±0.48 
0.65 ±0.60
•>
0.17 ±0.19 
0.49 ±0.35
al
0.38 ±0.30 
bl
0.80 ±0.35
a# b #
I #2  p <0.05
RESUMO
Concentrações de testosterona foram determinadas por radioimunoensaio em 30 amostras de soro sangüíneo obtidas cinco 
vezes durante 24 horas, de 6 búfalos adultos Jaffarabadi x Mediterrâneo. As amostras foram obtidas durante um dia do inverno 
e um dia do verão de 1991. As concentrações de testosterona variaram de 0,10 a 1,36 ng/ml no inverno e de 0.10 a 2.454 ng/ml 
no verão. Valores máximos foram obtidos às 6.00 horas (0,52 ng/ml) no verão e 0,82 ng/ml no inverno, ocorrendo então duas 
quedas abruptas, a primeira às 12 horas (0,37 ng/ml) no verão e 0,21 ng/ml no inverno e a segunda 24 horas (0.17 ng/ml) no 
verão e 0,49 ng/ml no inverno. No verão, níveis mais altos de testosterona sérica foram observados durante o dia.
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R E F E R E N C E S
1-AGARW AL, V.K.; AG ARW A L, S.P.; DIXIT. N.K.; 
SINGH, N.; DW ARAKNATH, P.K. A twenty-four temporal 
variation in peripheral levels o f testosterone and thyroid hor­
mones in male buffaloes. Theriogenology, v.20, p.37-45, 1983.
2-CH A NTA RA PRA TEEP. P.; K A M ON PA TA N A , M.; 
LOHACHIT, C.; K U NA VONGKRIT, A.; V ERAKUL, P.; 
BODHIPAKSHA. P.; N G RAM SURIYAROJ. C. Circadian 
variation of plasma LH and testosterone in adult swam p buf­
falo bulls. Theriogenology, v. 15. p. 161-71, 1981.
3-D1X1T, N .K .; A G A R A L . S .P .; A G A S W A L , V .K .; 
DWARAKNATH, P.S. Seasonal variation in serum levels of 
steroid hormones and their relation with seminal quality and 
libido in buffalo bulls. Theriogenology’, v.24, p.293-303, 1985.
4 -G U N A R A JA S IN G A M , R.; RAJ AM A H EN D R A M . 
B.R.; DOW NEY, B.R.; LAGUE, P.C. Testosterone secre­
tion in young and adult buffalo bulls. Theriogenology. v.24. 
p. 185-95, 1985.
5 -P E R E R A , B .M .O .A .; P A T H IR A JA . J .: M O TH A . 
M .X .J.; W E E R A SE K E R A , D.A. Seasonal d ifferences in 
p la s m a  te s to s te r o n e  p ro f i le  in  b u f fa lo  b u lls . 
Theriogenology, v.12, p.33-8. 1979.
6-SM ITH. O.W .; HAFS, H.D. Com petitive protein bind­
ing and radioim m unoassay for testosterone in bulls and rab­
bits; blood serum  testosterone after injection o f LH or pro­
la c tin  in r a b b i ts .  P r o c e e d i n g s  o f  t h e  S o c i e ty  f o r  
E x p e r im e n ta l  Biology a n d  M ed ic ine ,  v .142, p .804-10. 
1973.
Recebido p a ra  puhlica^ao em  (15/01/94 
A provado  p a ra  puhlica^ao em 11/05/95
193
